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(71) We, Charles Wicksteed and 
COMPANY LlMFTED, a British company, of 
Stamford Road Works, Kettering, NN16 8YJ, 
do hereby declare the invention, for which 
5 we pray that a patent may be granted to us, 
and the method by which it is to be performed, 
to be particularly described in and by the 
following statement :— 

This invention relates to means for prevent- 
10 ing or removing backlash in gear assemblies. 

More particularly, although not exclusively, 
the invention relates to means for preventing 
or moving radial backlash of a worm wheel 
and axial backlash of a worm shaft in engage- 
1 5 ment and transmitting a right angle driving 
force. 

The invention can, with particular advantage, 
be applied to gear trains as set forth in the 
preceding paragraph for driving the cutting 

20 blade of a circular saw cutting machine for cutt- 
ing thin section material where there may be 
less than two teeth of a saw blade in contact 
with a workpiece at any one time so that there 
is a danger of backlash. 

25 In addition to preventing or removing back- 
lash, the means of this invention will eliminate 
clearances between meshed gear teeth due to 
normal wear. A smoother and more vibration- 
free drive will also be obtained. 

30 According to the present invention there is 
provided an assembly of meshed, first and 
second gears, wherein a third gear is provided 
directly or via other gears in meshing engage- 
ment with said second gear and mounted 

35 coaxially with said first gear to be freely 

rotatable relative thereto, wherein wedge means 
is provided biased by spring means to tend to 
move radially of the common axis of said first 
and third gears and engaging respective faces 

40 of said first and third gears on its opposite sides 
which faces are mutually convergent radially 
away from said common axis and both inclined 
with respect to a plane containing said axis so 
that the wedge means tends to counter-rotate 

45 said first and third gears so as to take up any 



play between said first and second gears. 

Preferably the wedge means takes the form 
of a plurality of elements urged by respective 
coil springs to move radially outwardly of a hub 
portion of one of said first and third gears, each 50 
said element tapering radially outwardly of the 
common axis of said first and third gears and 
engaging on opposite sides thereof respective 
faces of the first and third gears. In this arrange- 
ment at least one said face engaged by each 55 
wedge element may be a flat on a body 
mounted on one of said first and third gears to 
be freely rotatable relative thereto about an 
axis parallel with said common axis. 

Said second gear may be a toothed shaft and 60 
the first and second gears may be respectively 
a worm wheel and a worm shaft. In this 
arrangement the third gear may be a bevel 
worm wheel meshing with the worm shaft. 

Alternatively the third gear may be a spur * 65 
gear which meshes with a fourth gear, the 
fourth gear also being a spur gear fixed 
coaxially to a fifth gear for rotation therewith, 
the fifth gear being a second worm wheel engag- 
ing the worm shaft on the opposite side of the 70 
worm shaft to the first worm wheel, the worm 
wheels and the spur gears coaxial therewith 
being counter-rotatable about parallel axes 
perpendicular to the axis of the worm shaft. 

To enable the invention to be clearly 
understood and readily carried into effect, two 
embodiments thereof will now be described 
by way of example with reference to the 
accompanying drawings, wherein:— 

Figure 1 is a part-sectional view of a worm 
and worm wheel drive taken on the line I— I of 
Figure 2, 

Figure 2 is a section taken on the line II— II 
of Figure 1, 

Figure 3 is a part-sectional end elevation of 
an alternative gear construction taken on the 
line IH-IH of Figure 4, 

Figure 4 is a part-sectional side view taken 
on the line IV— IV of Figure 3 , and 

Figure 5 is a section taken on the line V— V 
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of Figure 3. 

Referring first to Figures 1 and 2 of the 

accompanying drawings, the gear illustrated 

comprises a worm wheel 10 and a co-axial bevel 

worm wheel 1 1 which both mesh with a worm 

snatt and the means provided in accordance 

with this invention for preventing backlash 

comprises self-adjusting wedges 14 which are 

urged by coil springs 15 radially outwaidly of 

a hub portion of the worm wheel 10 so as to 

act on faces of dogs 13 fixed to the worm 

wheel 10 so as to be free to turn about their 

axes which are parallel with the common axis 

of the worm wheels 10 and 1 1 , the wedges 14 

acting on their opposite sides on faces of the 

bevel worm wheel 1 1 , which is free to rotate 

on the same axis as the worm wheel 10 so as 

^hi!.? d . t n caus f , cou nter rotation of the worm 
wheels 10 and 11. 

Since the worm wheel 10 is fixed to a drive 
shaft 16 by keys 12, and both the worm wheel 
IO and bevel worm wheel 11 are engaged with 
the worm shaft 21 , any rotary motion of the 
worm shaft 21 will induce relative right 
angular and reduced motion in the worm wheel 
1U and the bevel worm wheel 1 1 , and both 
components will thus rotate at the same speed 
and direction on the same axis, On assembly 
the worm wheel 10 and bevel worm wheel 11 
are meshed with drive shaft 16 in a manner 
such that the wedges 14 are depressed on to 
springs 15 in order to provide maximum travel 
tor the wedges 14 between the radially out- 
wardly convergent faces of the worm wheels in 
operation. 

During operation, the wedges 14 being urged 
by the springs 1 5 radially outward of the 
common axis of the worm wheels 10 and 1 1 
causes the bevel worm wheel 1 1 to tend to 
rotate m anti-clockwise direction as viewed at 

17a U nd 18 nfM°/° r " at the faces 

i / and 1 8 of the spring loaded wedges. This 

Zlfn T T* 1 '? tation of this assembly will 
be halted when the teeth of worm wheel 10 
come into contact with the opposite tooth 
faces of the worm shaft 21 as it 20 

all ?T e mechanis , m to this Position eliminates 
all clearances and backlash that may have been 

wedges 14 will continue, due to constant 
pressure of springs 15 and wedging action of 
wedges 14 on faces 17 and 18, to femove £y 
incurred wear or backlash due to any normal 

dogs 13 being free to rotate about their 
axes, will ensure a constant face contact of 
wedges 14 at said faces 1 7 and 1 8 

Referring now to Figures 3 to 5 of the 
accompanying drawings, the gear illustrated 
comprises worm wheels 30 and 39 both eneae 
wg a worm shaft 46, and a spur gear 31 free 

whe J\n * the Same 3X18 38 w °'m 
wheel 30 said spur gear 31 meshing with a 

spur gear 46, the latter being fixed to the 

worm wheel 39 by means of captive screws 



37 and dowels 38 so that the worm wheel 
39 and spur gear 36 will rotate at the same 
speed in the same direction on the same axis - 
Ihe means provided by this invention for' 
preventing backlash comprises self-adjustine 70 
wedges 34 which are urged radially out- • 
wardly of the common axis of gears 30 and 

i\ rZ S Ji? ngS S ° as to act on faces °f dogs 
33 fixed by screws 32 to the body of the 
worm wheel 30, the wedges 34 acting in the 75 
opposite direction on facls 42 of thespur 
gear ji so as to cause counter rotation of the 
worm wheel 30 and spur gear 31 

39 Shl? 0 ™^ 30 ^ worm wheel 

are both engaged with the worm shaft 46 80 
any rotary motion of worm shaft 46 wiH 
induce counter-rotational right angle reduced 
motion of the worm wheels 30 and 39 As 

f n t J ' . ? com P°nents will as already 85 

V° ta - e at same s P eed ^d in the 
same direction on the same axis. The 

£ar fumbled by meshing the spur 
tW ltffih SpUr 8 ea r 31 in a manner such 
that wedges 34 depress springs 35 in order to 90 

& e h na3Um ^ m travel f or wedges 34 when 
the mechanism is operational 

During operation, the wedges 34 beine 

Springs 35 radia «y outwardly 
common axis of gears 30 and 31 will 95 

S^f- Ur ^ ar 31 t0 rotate fa an anti- 
clockwise direction as viewed in Figure 3 and 
cause worm wheel 30 to rotate in a^ockwke 
direction as viewed at Figure 3 due to fora 
^fa^Tf " °f 3 he s Pring-loaded wedged 34 100 
£ fwhtl 1 ^ f- ms cou nter-rotatio„ of 
Jhe 2S d ge l r 31 be halted when 
xne teeth of worm wheel 30 come into contact 
witii worm shaft 46 at 43,and Sur gear 31 
continuing to rotate in an anti-clocktise 105 
direction transmitting the force throurffthe 
mednng teeth of the spur gear 36 aTpoint 44 
thus rotating worm wheel 39 since spur gear36 
and whom wheel 39 are fixed, until Ae teefii 
of worm wheel 39 come into comact wiKe 1 10 
corresponding tooth faces of worm shaf tlo a " 

The mechanism in this position eliminates 
aU clearances and backlash that may oXrwfse 

h , a w been 5 reS l nt to *"* wh ole assembly?™<P 1 15 
subsequently, the wedges 34 will continue To 
remove any incurred wear or backlSue to 

V C ™? °P erati °nal wear of the components 
^ c lc mb i y due t0 consta nt Pressure of 

self-adjusting action in the removal and 
iSSSZ ° f ClCaranCe due t0 wear °n any 125 
SitesS;^^ 01 ^ 
Although the invention has been describe 

ttS t Cd V 0 ™ 311(1 wo «n-wreelSmbI d es 
it will be understood that it is applicableto 130 
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any arrangement of meshed gears where it is 
desired to take up any play or clearance bet- 
ween the interengaged teeth. 
WHAT WE CLAIM IS: - 
5 1 . An assembly of meshed, first and second 
gears, wherein a third gear is provided directly 
or via other gears in meshing engagement with 
said second gear and mounted coaxially with 
said first gear to be freely rotatable relative 

10 thereto, wherein wedge means is provided 

biased by spring means to tend to move radially 
of the common axis of said first and third gears 
and engaging respective faces of said first and 
third gears on its opposite sides which faces are 

1 5 mutually convergent radially away from said 
common axis and both included with respect to 
a plane containing said axis, so that the wedge 
means tends to counter-rotate said first and 
third gears so as to take up any play between 

20 said first and second gears. 

2. An assembly as claimed in claim 1 , 
wherein the wedge means takes the form of a 
plurality of elements urged by respective coil 
springs to move radially outwardly of a hub 

25 portion of one of said first and third third 
gears, each said element tapering radially out- 
wardly of the common axis of said first and 
third gears and engaging on opposite sides 
thereof respective faces of the first and third 

30 gears. 

3. An assembly as claimed in claim 2, 
wherein at least one said face engaged by each 
wedge element is a flat on a body mounted on 
one of said first and third gears to be freely 

35 rotatable relative thereto about an axis parallel 



with said common axis. 

4. An assembly as claimed in any preceding 
claim, wherein the said second gear is a toothed 
shaft. 4q 

5. An assembly as claimed in claim 4 
wherein the first and second gears are respect- 
ively a worm wheel and a worm shaft. 

6. An assembly as claimed in claim 5, 
wherein the third gear is a bevel worm wheel 45 
meshing with the worm shaft. 

7. An assembly as claimed in claim 5, 
wherein the third gear is a spur gear which 
meshes with a fourth gear, the fourth gear also 
being a spur gear fixed coaxially to a fifth gear 50 
for rotation therewith, the fifth gear being a 
second worm wheel engaging the worm shaft 

on the opposite side of the worm shaft to the 
first worm wheel, the worm wheels and the 
spur gears coaxial therewith being counter- 55 
rotatable about parallel axes perpendicular to 
the axis of the worm shaft. 

8. An assembly of meshed, first and second 
gears wherein means is provided for m attaining 
said gears constantly in engagement constructed 60 
and arranged substantially as hereinbefore 
described and as illustrated in Figures 1 and 2 

or in Figures 3 to 5 of the accompanying 
drawings. 

KINGS PATENT AGENCY LIMITED 5 
Director: J B. King 
Registered Patent Agent 
146a, Queen Victoria Street, 

London, EC4V 5 AT. 70 
Agents for the Applicants 
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